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Medical aspect of the question is comllinlg mllOre iinto PrlomlOin-
eli,ec tlhain hitherto. The general coniditioni of tlhe patient
is miior,e iml-portant tlhani the local. Chlrlonic cer-vical dis-
chartge milay clear uip in many cases with local treatineint,
I)nlt the utelus is frequenitly the clhannel for the excrctio*ii
ol toxic piodlucts, the resuflt of initestinal stasis or rheumatic
affectionis. Teeth are a soutce of clhr-oiic infection. Diet-
ing, exeicisc, batis, intestinal lavage, anid artificial sunii-
lighdt all lhell) tow.-ards a cure. If tlhe e isisteimsis of the
ccrvical canal o01 retained uterine disclehiroe, as in cas(s of
chronoic subinvoltlition witlh defective utterMe coi 0tra MOlS,
local treatmenit, such as dilatation, curettaoe, an1d draiiage,
is valuable. Drainage can be carrie(l ouit xy stitclli,m) g
self-retainingy rubber catheter iiito the Wlorus foi five or
six days and( inljecting a drachin of glx cl i itlh a serum
syr.inge inito the tulbe several timies a (l1-v. Tlis does niot
(ist&lrb thpel)atient, anld can he (dlo l)a mirse. (Gxveeri
drainage relieves tile p)aini an(l uterine spas-m of acute
sepsis, such1 as occurIs in salpingitis O1r p)osalp)inx. ].t is
used as a 1)1 elim--inar-v mieasuire to operatioln, but ill mianv
cases of p)elvic per'itonlitis the symptomIs subsi(lde wNithi
dr-ainagel aindl operative intervention is unnecessary. lt
is utseless ol)eiating 51p)o01 a(dereent tubes and(i ovaries if thle
lutelrine cainal is stenoscd. A p)relininallv (iilatationt anld
(ltraiia(re is necessarv. If l)ps 'is pircsent iii the tnibes, and(l
lefllAoal 01' Srlsome conservative operatioii is .d(ll)te(1, drain-

agre of tile pelvis is1best p)erfol'me(d by )lacing a wick of
gauize in tie polltch of Douglas andid1bingi mg onie cll(l out
tlhr'oIIglh a va.ginal incision. Amllpiutationl of the cer-vix for
chronic se)sisimai-y give goo(l results if pregtiaicxc does niot
OC(Cul' sulbseqUently, but rigidity from scat' tisstie miiav coil-
plicate labour. I have seen seveial cases whlere Caesarean

section was necessary for this coln(lition. The operation is
not a desirable one in the case of yonngw;-oimieni. Hysterec-
tomlly for chrlionic sepsis is beneficial wlieni drainagre lhas
failed, hutt it is not so frequently eiplove(d now that
genieral metlhods of tireatment are available.

[lie iestorationi of reproductive function, an(d lnot its
destruction, slhouild be the aimii of the practitioner. A
ra1tdi(catl pelvic opierationi slioul(l niot be j)erformed before
tr-catinieiit of septic teeth or inltestinal,i stasis has beet tlrie(l.
Hvsterectoil, if performie(d, slhoull(, when possible, be
linmitedl to the supravaginal opercation. Panhvsterectomv,
cauises'> (coitra.ction of thle vaginal vallult, witlh subsseqlent
dvspareimicii ia o1 dlifficult intercourse. Hysterectomy iiaot
oillv causes sterility, biut gives r ise in somiie cases to
(lolmnestic imhappl)Iiiiess and infidelity, botlh on account of
its ph-sical and menital conisequene s. The after-histories
of cases wh-len followed tlj) iiay miaike onie question tlho
ad vi sab iilitv of radical operations, whichiiiay l)hysically
benefit tile patient btit catnse uniihmappiness in lher iinia-ital
re1atioiisliih)s. If the uiterntis is reiioved antii the ovaiei(\s
ar-e left, the cerivix acts to a certain extenit as a channel of
exrel-tioL.

Tmiherculios affections of the pelvic organs sliouild lbe
treated o0i the same linlls a.s suIrgica<.ll tlberu(-tilosis-fresh
air andi(l .smnligliht. I'lJe recuirrence of melistriuation mliay
catise attacks of pain aii(i keep up tlhe activity of thie
diseiase. X rays are of valuie in suippressing eiiestrnatiotll
anid thlits bringing about phmysiologicalh rest. The dose can
be graded to be temiporar iii its effects.

I' have merely toucelhed utipon the fringe of tlie subject of
pelvic sepsis. My oliiiionis a ie lperhalpss conitroversial, blit
thev ar e at least the resuilt of nry experience.
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Two years ago (in 1927) we te-ntatively intitiated, a
method. of treatmnent oni cases of inoperable cancer involvincg
thle utse of a soliuble salt of fluioreseein, followed by the
al)plicatioll of a comparatively simiall dosage of xc ray s or
rad( u111i.

Tlhis miiethod, anid the results obtainied therefroni, for-med
the subject of preliminiary communications by onie of IIs
(S. M. C.) to a meeting of tie local Branch of the British
Medical Association at the Hampstead General Hospital
oni Fehbrunarv 9tlh, 1928,; an(l toi the Chemnio-Therapeutic
Sectioni of tIie International Cancee Conference, iv1miili met
in London in Juily of that year. On the occasion of tlle
London conifer enice wve also demllonistrated at the Royal
Nortlhern Hospital seveiral cases of pr-eviously illoperable
cancer, wbhichl, subsequent to varvi,ng periods of treat-
mlenit, theni exlhibited nio evidenices of tIme miialignanit disease
fromii which they were sufferinig wheni treatment by means
of activated fluorescein.was commiienieed.

ACTIVATION OF FLUORESCEIJN-
Fluior-esceini (C20H205), whichi inay be regard(Id as tlhe

prototype of a long seriouis of acid plitlialeini dye-stiuffs, is
formedt by lheating to a temperature of 1900 C. a mixture
of plhthalic anhiydride (1 p)ait) and resorcinol (2 par-ts).
By tihe introduction of halogen atoins into its molecule
most of th-e fluorescein produced is transformed inito' dy(-
stuffs kniown by the generic term of " eosiins." Of these
the most important is eosin (C20H,O5BiK 2)3 well kniowni

bv reason of its ex;tentsive iise in histological inivestigatiolns.
This is the potassium salt of tetra-bromi-fluorescein, whici
is usually m-iarkete(d i athier thiani thie soditim salt, which
does niot cr-ystallize so well. Oni the otlher' hand, fluoresceill,
wh-llitchi is quiite insoluible in water, biit rea(lilv soluble in
alkaline liquids, is prod:uced as the sodiii salt, uinde the
tra(le niame of uiraniii. In the course of our investigations
wve hlave also made use of the p?otassium salt, but found
it necessary to have tins specially prel)ared.
For some years past it hias beeni kinownl, as the outcome

of r.escai ches by voni Tappeiner anid Raab, Noguceli.
Salant anid Benigis, Pereira, anid others, that whlieni lowly.
organisms suhell as paramoecia, or enibryonic cells, ineludinig
ova ain(l slermlatazoa, are exp)osed to thle action of davligh1t
in the l)I'rSenc of a dilute solution of cosini or fluorescein
tlhey ar-e rapidly killed, whereas if protecte(l fromii lighlt, as
v-hen- the contaiuinig vessel is placed ini a dlark cup)board,
no sluch letlhal offect is produced. Manyv otlherc dves. (,e-
stulffs, and aelridlne derivatives, ini addition to heima.to-
porlpyu'iul, a clderivative of haemoglobin, all of wbjhel
fluorbese in thte presence of light, exhibit simiiilalr properties.
This fact has been abundantly (lemiostrated in the case o.
efyslin, most recently by Pereira.

,osin, and tlhe similar ioydinei coml)ouud ervthr osiui, lave,
however, f-om tlhe clinical point, of view, tlhe disadvanitage
as compl)arel witlh fluoresc-ein, tlhat, esp)ecially if- injected
intravenousl,- they are fouin(d to be. defioitelvk toxic to the
animl-al body, wA-hereas flutioresceiii aplpears to he completelv
noni-toxic even if admilin istered in compij)aratively enlornmolus
doses. Tlils expwriments carried ouit by X'. S. C. Copeman
anid D. Levi h2ave l)roved thiat coniitnuous 'adminiistration
of 1 pler' cent. fluiorescein to mic(e, .over a pelio(l of
several -eeks, in place of water, lihas no obviouIs harlimful
ef ectt; wllihe ta(lpoles caii live iii a 1 per cent. soluition of
fluiiorlesceinl, if protected froin lighit, for a shiorter- peiriod
of tince.

Dr. H. Colwell, radiologist to Kinig's C(ollege Hospital, is
at lpesent enig'aged in ani inivestigaitioni on somiewlhat simil'ar
lines witlh the aid of a grailt froml the Medical Resear-ch
Coutncil, but his report has not vet l)ecomne available.

Recently, in view of suiggestionls received from Professor
Lindemami, F.R.S., of Oxford, we have carried oiit a
s;eries of tests, clinieal aind experimenntal, oni the actioni
of fluoresceiii salts of metals otiher- thatni sodi'um with, amid
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without, subsequeint irr adiationl-. Tlhese salts have been
produced and- placed at mur disposal by the Research
Department: of British Colloids, Ltd., anid of Messrs.
Boots, Ltd., Nottinh(liaiim, to whom we desire to express
mur thallks for the help thus afforded us. Somiie preliminary
tests oni animals have also been made witlh tlle fluorescenit
sodium salt of dichloranthlracene-disulplhoniic acid, for the
reason that von Tappeiner lhas riecorded tlhe obser vationi
that this salt, when acti-ated bv mieanis of ultraa-violet
liglht, was found to exlibit a leth'al actioni oni paramnoecia
far more intense in degree tlhani that exllibited by

fltiorescein when similarly activated.
In view of the facts refer-red to above, anid as the ouit-

comiie of; discussion witlh Professor W. E. Dix-on, F.R.S.,
of Caimbridge, it seemed desirable to investigate the l)ossi-
bility of obtaining beneficial results in -the treatnielnt of
cancer bv the uise of sodiumi fluorescein ol other fluorescent
salits irradiated by mneans of wave-lengths of more pene-
traLtive power tlhani thiose conlstitutinlg tllC rayss of ultra-
Violet liglht.

Voni Tappeinler, in extenision of hiis experimenital work

previously referred to, allnd regaridiing the niasses of rapidly
glrowinfg cells of malignianit tissues as hiaving at anyi rate
simme similarii-ty to embr-yonic cells in their biological
clharacteristics, attempted the treatment of certaini io-deiit
ulcers of the face by exposure to (layliglit, or to thelayczs
of ultra-violet light, after plievious painting of the expo§ed
suri-face-with eosin. But it is somliewhlat difficult to deter-
minie from hiis paper to wrhat extelnt his wolrk ill this

dir'ectioni was ultimately successful.
Our: 0own- Work -with fluorescein lhas, for the mwost part,

been concerned with- more-typical carcinomatous girowtlhs,
activating with rayvs of greater- penetrating p)owver iml
i-elationi to the body tissues tlhan those previously empllovedhy

Tappeiner. These rays, far as we lhave beeni able
d)(,etermine, are not, as- in the case of tlle rays of visible

li,glht or of ultra-violet lighlt, productive in conljtunlctionl
itli fluorescein of visible fluorescence, but nevertheless

-lxhibit a lpotent lethal actioni onl mialignant cells eveni whlieni
these ale situated at som11e distanicce beneath the sulface of
the skin.. To this enid, wN-hen irradiating witlh x r1ays we

IIave u-sed a mild dosage averagilng 6 Holzkneelht uniits
(tlhiee-quiar-teis of a l)astille (lose) screenied thiougli 4 mim.
of aluminiumii, further details as to the actual teclhniique
being set ouit in a later sectioni of tllis l)al)er.
Durinig the earlier stages of tllis w-ork we enideavoiur ed

to colitrol ou1r observations by treating a few l)patielits w-itlh
exposines to the uiltr a-violet ravs from a mnercuryvapomtr
laliil), in each case also after pirelimiiinai- paintinlig of the
skin or ulicerated surface w-iih a solutiont of fluores'sCeill
varyinig in strength from 2 to 5 per cemit. As regards theiese
cases it may be stated at once that in. iio instaiice did uwe
ieet with any favourable esponise.

METHODS OF USING FLUORESCEIN SOlVTION.
For thle most palt fluoreseeill lhas been ilsed in the form

of the ioluble sodium salt, but, actinig oni tlle suggestioli of
Professsor Lindermann, F.R.S., that trial-slhoukld be miiade of
a salt of higher molecular weiglht, we alle ailso testinig tIe
rel ative mlerits of its potassiuml and(I stronitiniii salts, of
1-hichlthlle fo'rmier appears to,be sliglhtly toxic to miice, but
niot t6 human beings, wlhen admilnistelred in conisider able
quanitity, 'while the latter would seeili to be as completely
1io01-toixc as is the sodiumlll salt. But, as ill tllhe case of
otlier' stronlltium salts, it is ilot, apparenitly, absor-bed fr'oimi
t1m alimentary canal. A n-umber of othler mietallic salts
of fluoresein have beei prlepared for us, but hlave niot
proved suitable, either by reason of tliiitoxiL7ty or
insolubility.

lIn view' of the experimental results obtaiiued by Peieira,
(duilonstrating the fact that the strenoitlh of the fluorescent
solution lhas all important bearing oni the effect produced
oni einbrlyonic cells when subsequently explosed to liglit,
we-o hmxve, as stated above, miade use oni various occasions of

silAltiolls varyiig ill strength up to 5 per cenit., of ix
aeeae apparently founld that a 2 to 2.5 per celit. solution

of sodium fluorescein is to be preferred.
IIn the case of ulcerated or funigating suirfaces, or wllen

dlealing, with comparatively superficial growths, the soluition
painted over the affected area, aild in addition, forsomle

distanice over the apparently lhi lthy skiin suiroundhn;toe
growthl. The objeet of this is to ensure, so far as possible,
that aniy outlying malignant cells sha-ll be acted uipon.
No danger to healthy tissues is ilnvolved in this extenisioll of
the painited area, as these are not affected by the
Iluoriesceini wlenil- subseque'ntly irradiated.
As a matter of routine the painting is usually carriedl

out oni two or- more occasionis lprior to irradiation. Ini tlis
onll'ieiol it is perhaps wortlhy of note that in no singlv1e
inlstance in whiceh sodium fluorescein has beeni used Ilas

ally pain been caused by the painting, even wlieni the
painted surface is tilcerated, or by subsequent irradiatiot
of the painited areas. In certaiin cases of more deep-seated
growths the fluotoresceinlhas been given internally to thle
extenit of 30 gr-ainls or morc of the sodium salt anl-hour or

tw-o before exposure to x rays-a dose whichl, thus far, has

inever giveni rise to aniy uinpleasant symptoms. Sodiuln
flioresceini beillg e.xtremiely ditfusable, we thouglht that it
might suiffice to give the drug by the mouth, thus obviating
(hiffieulties incideintal to intravenous injections. The effect
of or al administration of 30 to 60 grains, prefer ably by

cachets, is that ini tlhe course of a lialf to thiiee-quarteis *;f
ani hour -the patient's skini becomes of a uniformly pale
vellow colour. Eliminiationi, which occurs mainily by thle
kidne.ys is, hiowever, rapid, and the normal colour is slowly,
regained in the liext few days.

Expelrimeiital work oni mice shows that the. resulting
colorationl of thle internal organis is fairly utniform, although
somewhat more iliarked and persisting longer in the wall

of the bladder than elsewhere; and that it is niot taken
up selectively by malignant cells. Consequently, witlh the
dlosage employed, it would seem that sufficient concentrationi
of the fluoresceiii has niot hiitherto been obtainied in these
in.stances, whiclh mav account for tllo fact that results hlave
not been geneirally satisfactory.

Wve have recently obtailled evidence to the effect tlmat
more satisfactorv results in the case of internal growtlhs
niav be expected fromii the admiiinistration of fluorescein
by the intravenous tllan by the oral method,. due possibly
to a iiiore rapid and iiitense concentration of the drrug at
anv lparticular poilnt beiing thus obtainiable.

itih the object of sinmplifying the routtine of treatmient,
by tlle. fluoresceini method, so far as miay be compaLtible witl
eficielncy, thle follow-inig shlemle has beeni devised:

1. Painit w-ith fluorescein solution, and/or admni aiister
initernally.

2. Ilta(iate with an adequate dosage of x rays or ratliuln.
3. Repeat 1 anl 2, thrce times, at imitervals of a week.
4. Allow thece reks' rest.
5. Then epeat the complete cycle, as often as miayvbe

considered desiralble.
Tlhis scheme, however, will doubtlesis require miiodificationl in
the ligh,it of fur-tller expeiience.

RADIOLOGICAY, TECHNIQUE.
It is necessary to make some br-ief reference to the

tlheory, at l)resent admittedly in nieed of conifirmatioii, on

w-}iell the teclinique is based.
Numerous salts of fluor-esecin have now been prelareld,

valving in their atomicwi-ceights anid also in tlheir ellemnical
anid plhysical properties. For various reasons the wA-hole of
tlim series lhas miot yet been tried, but the gr eat clhar-ac-
ter istic of the group is the property that they l)ossess
of being able to be " excited " under the stimulus of
mltrla-violet rays to emit visible radiation. Ouir results -would

be exl)laiiied if these salts, under the' influence of x ays

etm ra(lium, l roducedl sni secondarv radiation whlich Ilas a

defim ite letlhal effect on timnour cells. What its wave-
length may be we have at present no nieains of deter-
mininig, thouglh experiments on this poiint could amid

should be imiade, slioumld opportuniity permit. It Illust be
firmahylv eniphasized that the salts themselves are conipletely
inert pbysically until they are stimiiulated, or " activated"
as wA-e call it, by eitlher of the above-mentioned agents. Up
to the presemit w-e have beemn using the sadium salt almost

emiti-ely, althiouhgi theoretically a salt of higlher atomniie
weighlt, such as that of potassium or strontium, slhould(

Iyiekl better results. All these drugs seem to-be entirely.
harmless, wlhether taken' in'ternally. used as an enema,
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A1 ACTIVATED" FLUORESCEINs IN CANCER TREATMENt

injec,ted into the bladder, etc., or. painted olnthe skin.

It is intoresting to note; in connlle-x-ion w-itlh work ons lthe
bladdler -tlhat- sodium -fluioresceill, apar-t froimi its effect on

malignant cells, has proeved to be a mllost effeetive asePtic
agent affer irradiation for 'rapidly clearin]g ulp cystitis.
Mr. Clifford Morson was, we believe,' tlie fi rst to make
this obser-vation in coilnexion with the uise of fluor-e.scein.
It may also be mentioned that it has no un-pleasanit aftelr-
effects wlen administered initernally.
The twro most important points in connexion wilhi tIme

radiological techlnique ale: (1) In aill cases ill whicll the
fluorescein has been used the solutioni has containied 3 l)0e
cenit. of sodcium bicarbonate. This .is; veryv imllpor-tant
because it has recently been discoveired tlmat neultral solll-
tionls are completely inactive. (2) The secondary radiations
from sodium fl-uorescein arc apparently only produced ilmen

the salt is activated by x ra-s of a certain penietr ationi.
We lhave found the best result is obtained by those rays

whiweliwill penetrate a filter of 4 mm. of alumiiiiiniu.
.Harder-rays are nlot so serviceable, and softer rays are uise-
less. 1In this coninexion certain radiologists lhave requested
iitoire detail as regairds kilovoltage, milliaml)erage, type of
tr aiisformer used, etc. To give a really accurate answer

x-ould entail lon-ger researchl. It hias been founlid sufficient
for lpractical purposes, so far, to give suclh ani exp'osure
-as will tiin a three-quiarter Sabouraud B pastille (placed
oln the skin), all the rays lhaving passed tlhrouigh a 4 nmm.
filter. It does not apparentlv matter whether the pirocess

takes five or fifty minutes. Actually at tIme Royal
Nortlherin Hospital, 'where miiost of the work lhas been

(lone, a mechanical 10 k.v.a. transfoimele is emplovyed,
uisinig a spark-gap, betweeni poinlts, of just uind(ler'
sevenl inches, and a Philips Metalix water-cooled hioi-
zontal therapelutic tube. This gives a three-quarter B in

abouit ten. minutes. Elsewlhere one of uis (C. G.) ulses a
i (mr-valve set 'with ani enitirelyN differenit kilovolt rea(lilng,
aind only thleoe milliamips as compared witlh foulr, buit with
an. ordinar water-cooled diagn-iostic tube. The esutlts
obtainied seem to be the same, althoughl tlhe time taken ill
irradiation is somewhat longer. The spark-gap in eaeh
installation is about the same, buit probably owinig to tile
different type of transformeie these r-eadiings do niot allow
ainy immediate comparisoin of the xi-ray spectra to be made.
Now it is obvious that, if wve can only use a fairly

moderate penetr ating ray for excitation, there is a limit
as regards (depthl in the bodv at whlich we can get resuilts,
C'On'sequently most of our more striking cases, alidh those
whlich incidentally can be the most easily verified, are

suLperficial growths, such as breast carciniomata, sa.rcomata,
maligilanlt glanlds, bone tuimours in thin parts, secoildarla
iloluliles at the site of operation scars, etc. An iilterestimiir
Pmoinit in connexion with deciding whether a ease is a

stuitable one for treatment or not is the hiistological strluc-
turie of tIle tu-mour. Appar ently the more cellular thic
tlumlloul the better time results, and vice versa.
On the seventeenth day from tlle conimenicement of tlhe

tr eatmenit, in a good many cases the first indications of
etrogressioni of the growtlh niay be looked for.- Occa-

siollallv this occulrs as early as the fourteenith day-, and

somletilnes is delayed as long as tliree weeks. Progress
seemns to vary very micli;- sometimes it is quick mit first-
an!d slows down afterwards, sometimes time r-everse. In any
cl-ase, so far as we can tell, four to six- mouiths' continluous
treatment on these lines is mlecessary before one can form
a defiilite opinion as to time probable result. Care must
be taken in treating large fumigatinig tumzouirs, because
thie mass breaks down very rapidly, amid tie absor'ptioni of
toxic products into the system may l)prodLuei serious and
possibly fatal results. In these cases, therefore, we sluggest
tihat only a portioni of the gr-owtlh slhold be deallt with
it one time, tlle rest being shielded off 1b c-verin-g n-ith
lead ruibber.

CLINICAL DETAILS.
Dimming time past two years a considoralble mulimber of

caincer cases hiave beeii treated by thie fllmoms( eili metlhod,
moor)le especially at time Royal Northmern Hosp)ital, where, as

doubtless is the case at otlher liespitals, certanill patiemits. 1
iiediially at am- advanced. stage of tIme di-lense, eventually
finid tileir way .to -the rriological deprllirtmnemt. These.
whicll lhave incltuded case-s of recurreince afte] rvrgical aild
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othler' Inetlhods of treatmeiit, as well as cases wlichll when
fii-rst comining -ui'nder observation a're found to be suffering
from mialigntant ilisease- i'n so advanced a stage as ordinarity
to justify the diag.nosis-of " inoperable cancer," lave, in
tlhe majority of iiistan'ces, and as a routine measure, beeni
tireated '-itli fluioresceiin subsequently activated by miieanis
of x rays or radiumll.

Thianks- to the kinidniess of SirILentlhal Cheatle aind othelrs,
a limnitedl nulmber of cascs have become available for treat-
ment aft 'King''s College Hospital, the Hampstead Genieral.
Hospital, aiid elsewhere, in addition to a few lrilivate
patients, blut unsexpected diffictulties hlave rendered tho-
amouiit of clinical miaterial available all too small.
Tlhus, at an ear y stage of tlle investigation, we applied
to thle Departmental Coommilittee on Caicier of thio
Miniistryv of Healthi (of whlichl one of uis is a member)
inivitinig thiem to offer facilities fol ssuchl cases of imioper-
able canicer in the vrariouis metiropolitan infirmaries as were
in a sufficiently good( state of healthi to be conveyed to a
centr al radiological delpartment for the weekly treatment.
This led to the wlolly unexlected discovery that tlien
uriber of patients sufferilig fr oiii calicer, especially f oni

Cancer of the breast, entering thesc infirmaries.Aia falleii
remarkably duiriing r-ecenit y-ears, few cases, thierefore,
being tavailable.
The first case treated by meanis of ilrraciated fluoresceiu,

at St. Mar-y (Isliington) 1nfnriiary, Highgate, w-as onie of
a linge ftinigatinig sl)hieroidal-celled ca.icer of the breast
(measuiring 7 by 5 inches) ini a male patient aged 49. It
"-as decided, in t-he first instance, to ptoint half of the mass
onily with fluorcscein (2 p)er cent. solution of the sodiiii
a.alt), the axillary lalf of the turnour beinig selected for thtis
purpose so as to avoid as far as possible chance of thiec
fldorescein sollitiona sl)reading beyonld the central line. Tlhe
r/iole of the tuimoiur wi-as then exposed to a three-quarter
p)astille dos'e of x iays3 throulgh a 4 mm. altuminium screen.
Th-is seque,nce, of painting and irradiiationi was administered.
thiree timiies in all, at intervals of a week, with the resuilt
thiat, at tlie en(d of the monithi, whlile the sternal si(le of
the tumoull showed ])ractically 11o cChange, the axillarv-
(treated) portion laid shirunk conisiderably, and liad becoime
mulcelh flattened as coinpared with the remainder of
the miass.

Suibsequienitlv tlho wlhole area w-as plaintedl and irradiated
at similar intervals of time, resulting in the gradua.l
removal of the w%vhole protuberant mass, whichi, whlen firs;t
seenl, wIas overlapping the Sutrrounding skin, anid in thle
eCAtr w?as elevated to thie exteintlof about. an inch above it.
Reg.eneration of apparently healthy skin graduallv took place
fomi thie circumference inwards, and enlarged glands in tle
,ixillae disappeared; but for some monthis shreds of sloughl
contiinie(l to separate from the base of the growth, eveni-
tually exposing a small portion of the surface of one of
the rib1s. Before tIme exposed area could heal over, how-
ever, the patiemit uinfortiunately died of broncho-pneumoniii
followingo an attack of* influenlza durinog the outbreak of
thj.at disease whlilichl Prevailed during, tIlme early monithis
of 1929.
Perm ission for a post-mortem examination was, however,

obtai ned, anid the mie(lical sutperinten(lent of tIme infirmnarm
int w%,hich- the patient had been uinder treatment reported
that nio evidence of Secondlary deeposits in the lungs or otther
organs was fotiuid, neither could any enlarged glalids be
detected in the axilla.

Photog,,raphs of tlhis, ouir earliest case, takei .at mllonitlylv
ilntervals before -anid after treatment with activated fluor-
eSceiln, welre reproduced il tIme November, 1928, numbel of
the ,1010771al of State Nced?icilie. The series of photographls
illustriating olor plreseilt paper were taken by one of us
(F. C.) inidem idenitical conditions a's regarlds liglhtilng a1u
distance from thie l)atient, and are tierefo e strictly comi-
paraible. They demonstrate tIme effect prioducied on a
fung,atiiog aiid l1cem ated carcilnoma of -tlie brQast by tr:eat-
me11t exteln(in1g o-el the slhort Iperiod of three mIon-ltlhs.

SUMMA RY OrRE,SUL.TS.
Duringithle period of sevelvtcein m-lonitlhs from J'anuiiiar,

| 1928; to Julnc,1C29, 70 Cases of moalignXant disease (for the
miost lart. statecl to lie " inoperable '') lhave bmeemi treatked
by-meanls of " activ-ated " fluoresceimi inl the r-adiological
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departmient of the Royal Northern Hospital. The tabulateed
list of cases kindly sppllllie(l by tlie secietary of the hospit
affords, oni analysis, thle followinig results:

Apparenit recovery ... ...
Much imnproved . . 20
Too recent for statemnent . .. ... ... 7
No chaange. ... ... 8
Not improved . .. 2
Discontinued tr-eatiieint .... ... 12
Dead ... ... ... ... ... 7
Pr ophylactic ... ... ... ... 6

70
As regar(ds p)atielits treated1 elsewblere, fouir siccessful

case!s have beeii reported to uis fiomii Kilig's College Hos-
pJtal; two cases of carcinlomla of the breast in private
practice lhave applarently recovere(l; anid several instances
have come to ouir knowledge in whbich recurrent no,dules
ont or hiear operationi scars hav-e (disappeare(l. In a lettet
-recently. receive(l fromii Drs. 'Dight and(l Cuitter of SydnIey,
Auistralia, the writers sav, itfer li: -" We have triedi
.the methiod in a iuiimber of cases . alid, so far, otir
results are very encoturaging." They give certaini details
'as to a case of obstrictive neoplasm of the oesophmagius,"
'treated by meanis of initrav-enious inijectionis of 10 cern. of
a .1 per- cent. solutioni of potassium fluorescein in niormal
sal ine before eaichrirradiationt given at intervals of fourteen
days; with the resiult thlat " whereas before the treatment
time patienit had difficulty in swallowing fluids, she 11now c-an
take semi-solids quite easily."

Recently a test was carried out omi similar linies to tlhos,e
adopte(l in on'l first caw, raditum, lhowe-eve, beinig employedI
in place of x rays.
The patien-. was a man-, aged 39, who had been operated on at

varying intervals on five separate occasions for sar coula of the1thigh.. Recurrence, having taken place in the form of a fungating
-mass neasuring about 4by3, inches and- raised above,the surface
of thie surrounding skin, it was decided to treat it with radium,
the ininer half of the'growth being also. ainted and injected with
2.5 per cent. Na-fluorescein solution,. adium was used in the
folrm -of radon, a number of tubes: containing which were inserted
airound the periphery of :the growth. Some weeks later letters
were received firom Mr. CJifford Morson, the surgeon in charge,
and from Dr. Muil, rnedical superintendent *of Whipp's Ciross'Hopital, stating, in each instance, that the effect produced wasdefinitely-'more-marked on the portion of the tumour treated with
radium + fluorescein.
To Mr. Stanford Cade of Westmitnster Hospital we are

indebte(d for the followisig niotes of two of hi.s cases, whiich
Ilso affor(d evidenice that the simultaneous use of fluores-

ceiri milay considerably augment the actionl of radiuim.
(Casc 1.-Mrs. A. S., aged 55. Atrophic schirrosis of riglht

breast; fourteen years' history. Ulceration and tumour. Treated
by me with radiumti application, and daily painting with fluorescein
wlhile the radiuim was in position. Conmplete disappearanice of the
lesions, alth6ugh the total quantity of radium was much smaller
than what I use as a rule.

('ase 2.-Mrs. T. B., aged 50. Carcinoma of breast, secondary
deposits above clavicle and in axilia. Same treatnment as inpr-evious case. Complete disappearance of mammar y tumour and
axillary glands; marked diminution of supraclavicular glands.
in this case, too, in my opinion, the fluorescein has accelerated the
reactions to irri adiation.

1rDi Mottnain,2 experililenting with the cells of rIat
sarcomia witlh whiich other rats wveIe subsequently illocu-
lated, hias shown that (losages of rarlium anid of flinolesceill,
each iiica)pable alone of exertinig any appreciablh restrain-
ing effect on tile growth of the cell siubstance inocillated,
neve-theless, in conj unction, though apparently irrespective
of whlichl is first applied, exhibit such simiimiate(d action as
to prev'eiit giowtih of tuiiours in the majority of the subse-
quenitly inioculated animials.

'1Tlle fact that it is lpossible so greatly to atigiveait the
action of radium by- the conciurrenit use of fltiorescein is
obviously of considerable interest, anid likely to prove of
lpractical importance where perhaps only a minimlial amllou'it
of a(dlinm is available for purposes of treatmeit.

Finallv we desire to direct attenition to a few poinits
w-hiic we hav-e founl(d to exert a definite influenice oni thteextenit of success likely to be attained by the. use of
''activate(l " fluoresceinl in the treatment of certainl forms

of (cammeer,
(at) Cas;es whichl respondl monst satisfactorily are thlose in

wrhich o3ther mlethods of treatmenit hav-e not previouisly b)een
enmploy-ed. If the patient has already beenl subjectedl to

colurses of x rays or radium, this fact will probably militate
againist obtaininlg useful resutlts with fluorescein.

(b) The more cellular a1nd(i rapidly growing (that is, the
more alllaignlant) the groutht, the im-ore readily is it likely
to resp)on(l to trevatnielit.

(c) Whlleni fluorescein is gi-en interinally; in the course of
tLeattll(Jlt of cases of breast cawlcel, enllarged glanids -in thte-
axill'la hiav-e beeni foundi(1 to disappear althoughi niot thlem-
sel-es diiletly attivate(l.

(d) -in the case of sulperficial secondary growtlhs, suell a1s
recuirrent niodufles oni or niet_ar the scar of an operation
wowitii, excellenit results hiave beeni obtainie(d by the iiujec-
tioln With a hypo(ldermiit needle of a few (Irops o fluoresceill
solutioin inito the substance of the niodule prior to irradia-
tioni. rtreated in this wav, secondarv nodules ev-en of
comisider-able size ma,A disa,ppear with utiexpecteti rapi(lity.

(e) Cases prev-iouisly regarded as inioperable, after a
couri-se of treatmnenit withl activated fluoresein lhave, in
certain inistanices, been founiid, at a comparatii ely early
stage, to lhav-e undergonie such changes as to nender, then
amneniable to surgical intervention with- satisfactory results'.

RFFFENxCES.
S 'I. Co'oevinan Report of International Conference on Cancer, Lond(lon,1928, 1. 255.
J. C. Mlott rain Biitidli Medical .....oural, Janluary 26tl, 1929, ). 149.

LESIONS OF LATENT SYPHILIS.*
BY

ALDRED SCOTT WAR'lTHIN, PH.D., M.D., LL.D.
. M.A.C.P.,

PROFESSOR OF PATHO.LOGY -AD DIRECTOR, OF THE -PATaOLO-G1CAL
LABORATORIES IN THE PLNJVERSITY OF MTCHIGAN, ANN ARBOR.

- (II ithl 8eckinl Plate .)

SINcF 1906 -I la-e niade alln-intesisive sstudy.ofAthe histologic
;lesioins of lateoit -syphilis in relationship to the pr1esen(e inl
thlese lesions 'of tihe etiologic agent of syphilis, tIe Spi o-
(hiat' lp'tildlla The results of this work have been
pullishe(l froin time to tiilme in various articles in Amierican
-medieal Journals. This study. begani with the demionstra-
tion,of -spirochactes in the mliyocardiuim and withi the estab-
lislimelit of tile histologic -entity of svphiilitic myocarditis.
The first studies were madle with the Levaditi metho(l;
because of the lengthi of time required for it and becauise
of the large niimber of negative results obtainiedi by tllis
method froim cases shiowinig iden-tical hi.stologic lesions as
-thiose seen in positive cases, my attention was drawn to the
necessity of dev-eloping a better staining methiod than the
Levaditi. Withi the aid of my assistanit Dr. Starry, thiere
was perfected the Warthin-Starry silver-agar methiod
whichi possesse(d great advantages over the, Levaditi method,
notably in the reductioni of time required, from ten diays
to teii hoturs or less, in the utse of the method on sille"le
sections miiounited oni cover-glasses,- thereby permiitting a
conitrol of the histologic lesionis, anid finally in the mutich
greater percentage of positive spirochaete findinig. Tl'hb oi(ro l
the u.se of this staiiiilig mnethiod the greater l)art of imiv
work oni latent syphilis has been carried ouit, buit thie
method, althiouigih in our opini;on muchi superior to thle
Levxaditi methiodi in every way, is still far from bellng a
perfect miiethlod, in thiat it 'does nIot give miore tlhani
60 to 75 per cent. of positive spiroehacte demonistrationis in
cases showing identical tissue lesions. This has led u1s to
contiinuous experimentation withl staining methiods, and
recently in my laboratorv we have developed a silver-starch
modification of the Warthin-Starry method whiehi promi.ses
a higher pereelitage of positive results than withi the 0l1
method.
The material upon whiieh this stuidy has been carried out

lias beeni chieflyinecropsy material coming inito my labora-
tory fromn the UIniversity Hospital clinics. As tli.s hosp)italisa State institution, its patients are drawn from all over
tile State of Michigan, l.argelv from the small towis and
riral distri(ets. It replresents chiefly the 4ower middle-cLiss
populationi. The present necrops;y serv-ice examinies about

* A paper read in opening a discussion in the Section of V'enerealDiseases at the Annual MIeeting of the British Medical Association,M&ainchester, 1929.
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